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DETAILED ACTION 



In Request For Continued Examination (RCE) dated June 2, 2003, with the Amendment 
C dated April 11, 2003, in Paper No. 10, Applicants have amended claims 1, 8, 17, 21, 45 and 
55 is acknowledged. Accordingly, claims 1-23 and 31-59 remain pending in the application. 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, ifthe differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been ob\aous at the time the invention was made to a person 
having ordinary skill in the art to which subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-3, 6-10, 13-23 and 31-59 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Daves et al. (USP: 6,091,603), Applicants' submitted prior art, in view of 
Edwards et al. (USP: 6,294,408). 

Regarding claim 1, Daves et al. disclose in Fig. 2 an assembly comprising: 

a die 600 having a surface; 

an adhesion layer 200 coupled to the surface; 

a solder-wettable layer 104 coupled to the adhesion layer; 

a lid 101, and 

a solderable thermally conductive element 103 to couple the lid to the solder-wettable 
layer (column 4, line 16-column 6, line 18). 



Claim Rejections - 35 USC § 103 



Daves fails to teach an adhesion layer of metal. 
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However, Edwards teaches in Fig. 2 an electronic chip assembly comprising a metal 
thermal interface material (19) is used between chip device (16) and lid (20) as set forth in 
column 7, lines 6-9. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to utilize a metal thermal interface material between chip device and lid, as taught by 
Edwards to fornn the claimed invention in order to enhance the thermal conductivity of the 
adhesive layer. 

Regarding claim 2, Daves et al. disclose the assembly recited in claim 1 wherein the lid 
comprises material from the group consisting of copper and aluminum-silicon-carbide as claimed 
in claim 2 (col. 4, line 23). 

Regarding claims 3, 13, 19, 22, 50 and 56, Daves et al. disclose the assembly recited in 
claims 1 and 55, the integrated circuit package recited in claim 8, the electronic assembly recited 
in claim 17 and the electronic system recited in claim 21 wherein the solderable thermally 
conductive element comprises material, including one or more alloys, fi'om the group consisting 
of tin, bismuth, silver, indium, and lead (col. 5, lines 7-9). 

Regarding claims 6-7, 15-16, 41, 43 and 52, Daves et al. and Edwards et al. disclose the 
claimed invention except for the assembly recited in claims 1 and 45, the electronic assembly 
recited in claim 17, and the electronic system recited in claim 21 and further comprising: a 
diffusion layer between the adhesion layer and the solder-wettable layer. It would have been an 
obvious matter of design choice to form a diffusion layer between the adhesion layer and the 
solder-wettable layer, since applicant has disclosed in the specification, page 7, lines 29-30 that 
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the diffusion layer is not necessarily required, depending upon the composition of the adhesion 
layer and it appears that the invention would perform equally well without the diffusion layer. 

Regarding claim 8, Daves et al. disclose in Fig. 2 an integrated circuit package 
comprising: 

a substrate 500, 

a die 600 positioned on a surface of the substrate, the die having a back surface; 

an adhesion layer 200 formed on the back surface; 

a solder-wettable layer 104 fonned on the adhesion layer; 

a lid 101 positioned over the die; and 

a solderable thermally conductive element 103 coupling the solder-wettable layer and the 
lid (column 4, line 16-column 6, line 18). 

Daves fails to teach an adhesion layer of metal. 

However, Edwards teaches in Fig. 2 an electronic chip assembly comprising a metal 
thermal interface material (19) is used between chip device (16) and hd (20) as set forth in 
column 7, lines 6-9. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to utilize a metal thermal interface material between chip device and lid, as taught by 
Edwards to form the claimed invention in order to enhance the thermal conductivity of the 
adhesive layer. 

Regarding claims 9 and 18, Daves et al. disclose in Fig. 2 the integrated circuit package 
recited in claim 8 and the electronic assembly recited in claim 17 wherein the lid comprises a 
support member 102 coupled to the substrate. 
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Regarding claim 10, Daves et al. disclose the integrated circuit package recited in claim 8 
wherein the lid comprises material from the group consisting of copper and aluminum-silicon- 
carbide (col. 4, lines 17-24). 

Regarding claims 14 and 20, Daves et al. disclose in Fig. 2 the integrated circuit package 
recited in claim 8 and the electronic assembly recited in claim 17 wherein the substrate is an 
organic substrate 500 and wherein the die is coupled to the substrate through a land grid array 
650 (col. 6, lines 1-14). 

Regarding claim 17, Daves et al. disclose an electronic assembly (col. 1, lines 65-66) 
comprising: 

at least one integrated circuit package (col. 1, line 66) in Fig. 2 comprising: 
a substrate 500; 

a die 600 positioned on a surface of the substrate, the die having a back surface 

an adhesion layer 200 formed on the back surface, 

a solder-wettable layer 1 04 formed on the adhesion layer, 

a lid 101 positioned over the die; and 

a solderable thermally conductive element 103 coupling the solder-wettable layer and the 
lid (column 4, line 1 6-column 6, line 1 8). 

Daves fails to teach an adhesion layer of metal 

However, Edwards teaches in Fig. 2 an electronic chip assembly comprising a metal 
thermal interface material (19) is used between chip device (16) and lid (20) as set forth in 
column 7, lines 6-9. 
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It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to utilize a metal thermal interface material between chip device and lid, as taught by 
Edwards to form the claimed invention in order to enhance the thermal conductivity of the 
adhesive layer. 

Regarding claim 21, Daves et al. disclose an electronic system comprising an electronic 
assembly (col. 1, lines 65-66) having at least one integrated circuit package (col. 1, Hne 66) in 
Fig. 2 comprising: 

a substrate 500, 

a die 600 positioned on a surface of the substrate, the die having a back surface; 

an adhesion layer 200 formed on the back surface; 

a solder-wettable layer 104 formed on the adhesion layer; 

a lid 101 positioned over the die; and 

a solderable thermally conductive element 103 coupling the solder-wettable layer and the 
lid (column 4, line 16-column 6, line 18). 

Daves fails to teach an adhesion layer of metal. 

However, Edwards teaches in Fig. 2 an electronic chip assembly comprising a metal 
thermal interface material (19) is used between chip device (16) and lid (20) as set forth in 
column 7, lines 6-9. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to utilize a metal thermal interface material between chip device and lid, as taught by 
Edwards to form the claimed invention in order to enhance the thermal conductivity of the 
adhesive layer. 
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Regarding claim 23, Daves et al. disclose the electronic system recited in claim 21 
wherein the substrate is an organic substrate 500, wherein the die is coupled to the substrate 
through a land grid array 650 (col. 6, lines 1-14), and wherein the lid comprises a support 
member 102 coupled to the substrate (Fig. 2). 

Regarding claims 31-33, 40, 51, and 57-59, Daves et al. and Edwards et al. disclose the 
claimed invention except for the assembly recited in claims 1, 45, and 55 and the integrated 
circuit package recited in claim 8 wherein the solderable thermally conductive element has a 
liquidus temperature of 150 degrees Centigrade or less, or a liquidus temperature of 140 degrees 
Centigrade or less; or a liquidus temperature in the range of 138 to 1 57 degrees Centigrade. It 
would have been obvious to one of ordinary skill in the art at the time of the invention was made 
to obtain the solderable thermally conductive element has a liquidus temperature as stated above, 
since it was known in the art that the solderable thermally conductive element having a liquidus 
temperature in the range of 138 to 157 degrees Centigrade is commercially available from 
Indium Corporation of America, Utica, NY (Specification, page 8, lines 17-19). 

Regarding claims 34-39, 42, 44, 46-49 and 53-54, Daves et al. and Edwards et al. 
disclose the claimed invention except for the assembly recited in claims 1 , 6, 45 and 52, the 
electronic assembly recited in claims 41 and 43 wherein the adhesion layer or the solder-wettable 
layer or the diffusion layer or the layers comprises material, including one or more alloys, from 
the group consisting of titantium, chromium, zirconium, nickel, vanadium, and gold; wherein the 
adhesion layer comprises titantium; wherein the solder-wettable layer comprises one of nickel 
and gold; and the diffusion layer comprises nickel-vanadium. It would have been obvious to one 
having ordinary skill in the art at the time of the invention was made to form the adhesion layer 
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or the solder-wettable layer comprises material, including one or more alloys, from the group 
consisting of titantium, chromium, zirconium, nickel, vanadium, and gold, the solder-wettable 
layer comprises one of nickel and gold, and the diffusion layer comprises nickel-vanadium, since 
it has been held to be within the general skill of a worker in the art to select a known material on 
the basis of its suitability for the intended use as a matter of obvious design choice. In re Leshin, 
125 USPQ416. 

Regarding claim 45, Daves et al. disclose in Fig. 2 an assembly comprising: 

a die having a surface 600; 

an adhesion layer 200 formed on the surface; and 

a solder-wettable layer 104 formed on the adhesion layer to receive a solderable 
thermally conductive element 103 (column 4, line 16-column 6, line 18). 
Daves fails to teach an adhesion layer of metal. 

However, Edwards teaches in Fig. 2 an electronic chip assembly comprising a metal 
thermal interface material (19) is used between chip device (16) and lid (20) as set forth in 
column 7, lines 6-9. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to utilize a metal thermal interface material between chip device and lid, as taught by 
Edwards to form the claimed invention in order to enhance the thermal conductivity of the 
adhesive layer. 

Regarding claim 55, Daves et al. disclose in Fig. 2 an assembly comprising: 

a die having a surface 600; 

an adhesion layer 200 coupled to the surface; 
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a solder-wettable layer 104 coupled to the adhesion layer; 
a lid 101; and 

a thermal interface of solder material 103 to couple the lid to the solder-wettable layer 
(column 4, line 16-column 6, line 18). 

Daves fails to teach an adhesion layer of metal. 

However, Edwards teaches in Fig. 2 an electronic chip assembly comprising a metal 
thermal interface material (19) is used between chip device (16) and lid (20) as set forth in 
column 7, lines 6-9. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to utilize a metal thermal interface material between chip device and lid, as taught by 
Edwards to form the claimed invention in order to enhance the thermal conductivity of the 
adhesive layer. 

Claims 4-5 and 11-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Daves at al. (USP: 6,091,603), Applicants' submitted prior art, in view of Edwards et al. (USP: 
6,294,408), and further in view of Patel (USP: 5,396,403). 

Regarding claims 4, 11, Daves et al. and Edwards et al. disclose the claimed invention 
except for the assembly recited in claims 1 and 8 wherein the lid comprises at least one metal or 
organic layer to which the thermally conductive element can be coupled. However, Patel teaches 
in Fig. 1 that the thermal paste comprising metal or the like is used as the second thermal 
interface 25 between the thermally conductive plate 19 and the heat sink 23 (col. 4, line 42 -col. 
5, line 8). It would have been obvious to one of ordinary skill in the art at the time of the 
invention was made to form the lid comprises at least one metal such as the thermal paste 



4 i 

Application/Control Number; 09/652,430 Page 10 

Art Unit: 2818 

comprising metal or organic layer to which the thermally conductive element can be coupled, as 
taught by Patel in order to conduct the heat from the plate as the thermally conductive element to 
the lid as the heat sink (col. 3, lines 29-31). 

Regarding claims 5 and 12, Daves et al, Edwards et al and Patel disclose the claimed 
invention except for the assembly recited in claims 4 and 11 wherein the at least one metal or 
organic layer comprises nickel or gold. It would have been obvious to one having ordinary skill 
in the art at the time of the invention was made to utilize nickel or gold to form the at least one 
metal or organic layer, since it has been held to be within the general skill of a worker in the art 
to select a known material on the basis of its suitability for the intended use as a matter of 
obvious design choice. In re Leshin, 125 USPQ 416. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: 

Takahashi et al. (USP: 6,372,337), Daves et al. (USP: 6,292,369), Toy et al. (USP: 
6,218,730), Iruvanti et al. (USP: 5,098,609), and Voss (USP: 4,827,376) are cited as of interest. 

A shortened statutory period for response to this action is set to expire 3 (three) months 
and 0 (zero) day from the day of this letter. Failure to respond within the period for response 
will cause the application to become abandoned (see M.P.E.P 710.02(b)). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andy Huynh, (703) 305-0089. The examiner can normally be 
reached on Monday-Friday from 8:30 AM to 5:00 PM. The examiner's supervisor, David Nelms 
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can be reached on (703) 308-4910. The Fax number for the organization where this application 
or proceeding is assigned is (703) 308-7724. Any inquiry of a general nature or relating to the - 
status of this application or proceeding should be directed to the receptionist whose phone 
number is (703) 308-0956. 
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